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ABSTRACT: 

PROBLEM TO BE SOLVED: To form a buried contact layer into a thin film to 
contrive to reduce the voltage of a compound semiconductor element, the leakage 
of light in the element and the threshold value of the element by a method 
wherein the contact layer of a laser diode of a current constricting structure 
is used as a superlattice structure. 

SOLUTION: A contact layer 1 1 is used as a superlattice structure consisting 
of an AlGaN layer and a GaN layer, an injected current density in an active 
layer 1 3 is given as J, a voltage, which is generated in the interface (p-type 
contact) between a p-type electrode metal layer 12 and a semiconductor layer 
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and the p-type contact layer 1 1, is given as V and the series resistance of a 
p-type part put together the p-type contact and the layer 1 1 is given as V/J. 
In the case where the layer 1 1 is assumed the GaN layer, a superlattice contact 
layer is used and when the low-resistance GaN layer is thicker than the AlGaN 
layer of a resistance higher than that of the GaN layer, the series resistance 
V/J of the p-type part becomes the lowest resistance at a thin place on the 
layer 1 1 . The layer 1 1 can be formed into a thin film by using a superlattice 
contact, the active layer 13 is used as a quantum well structure consisting of 
an InGaN layer, a light guide layer 14 is used as an SCH structure consisting 
of the GaN layer, a clad layer 15 is used as an SCH structure consisting of the 
AlGaN layer, the optical confinement coefficient of the layer 13 is increased 
by a thinner filming of the layer 1 1 and the threshold value of a compound 
semiconductor element can be reduced. 

COPYRIGHT: (C)2000,JPO 



10/28/06, EAST Version: 2.1.0.14 



<19>H*WMM" (J P) 02) & ffl i}% |^ & (A) (ll)ttfftfW&M** 

#132000-101142 
(P2000-101142AJ 

(43)&B8 B ¥^12*E 4 Ji 7 B (2000. 4. 7) 

(so into. 7 mmn fi m>k(##) 

H 0 1 L 33/00 H 0 1 L 33/00 C 5 F 0 4 1 

HOIS 5/343 HOIS 3/18 677 5F073 



(21)UB#^ 


«S¥10 - 271605 


(71) USA 


000003078 










(22)ffiKB 


¥j£10*£ 9/i 25 B (1998. 9. 25) 




4ME/njiunsiMiKWi(Rn2m 
































Mi *«J 






















(74)tt8A 


100081732 








#a± ASS9 A* (^1*) 











(54) B8W<7>«»] 



(57) 

Ts M115A1 GaNtGaNOjiM 



n Pis 



/AlGaM 

n-UaN 
InGaN 

13 



n-GaN ^ S 
14 

n-AIGahf15 



11 AiGaN/GaN fltt?:J>*?K 



7= 



zzzf=e; 



/AIGaN *fc!4 
0-UaN 



15P-AIGaN ?5irh*Jl 
;(up-GaN tf-fW 




10/27/06, EAST Version: 2.1.0.14 



1 

[ffjRJBl 1 I S (inner stripe) « ii2 £t± S B R 
(selectively buriedridge waveguide) ISjalfcOSft 

[a««3 1 iMg^ffijtny?? bs#A i o a 

t G a N KflBl 4: <0» 0 jg LT'«£ilS 
its i t *»ftk -TiilMSB 1 eftnft£4IHHM*S 

[000 1] 

[JM!«)Mt6tt»»»] *WW4. I S (inner stri 
pe) fltjtS 7t(iS BR (selectively buried ridge wav 
eguide) ffi&M<F>Wlbih?M \/-yy<i 

[0002] 

l^Ogi^] iS*. GaN> InGaN, AlGa 
N . I n A 1 G a Nft i'^M-fbtf'J *7J±&fc%WtM\k 

[00 03] L#>Lfttf£>. ^CGaNM^fi* 
ft£tt£»ift V «T L A> U — if' A^iS £ it T V i 

KG a Nay*? hl*W< U mte&gkolgfligfl 

Bttp s^-v "J r £ »< -tizt tmrnx-hhtzub. a 
y?? r-Ji* js< t&zt-cisv -xw&tfmiML. m 

^fc0)tm.ZTtfhZktfmt?h~>tz. £tz. Ga 
Nay^^bJi*Ji<R(t4i:» GaN(Dl8r$* { Stt 

aN3^; h flfcHft/p-f < ft 5 . *05ttftiSttJitf> 
*ffl 1 5i«>*« < ft 9 L ^ h t>tiX 

[0004] 



2) . 1$GS2 0 0 0-1 0 1142 

2 

m&mb*mfcm<oftm (ay*? n izw-fhmim 

0. 3y??Mcfctt£€jE^TrtWt&. LA>La 

%*mmzi>^z\i. pSGaNoJf-fyr»a< 
10 -t&zktfmK. 3>9?hmtm<ixnm&mk 

h«Kfctt&&i5W J ±#U *SMk LTil^ttcO 
y >J -*JStWi**i« k'TA^ft V i k V >3 |S|flft<& S . 
[000 5] 4fc. fc<tC»^y^ASMMW*tt:*51«> 
Ttt. rffiJBZ I nGaNOMQW (fi?#F) ffift. 
tf'fHiJGaN, ;77Ki?AlGaNa/;S 

CHflBt£ffln*fc*>. ay^h/f-SrCaNt-fSi 
?7-y r-'JlAOfcaff^J^V^t-, yttfny?? V 

mizmti&t\^fsimti s £.t&. i^attui nG 

20 aN(7«^ta^^*^L, U*VH6&«±*"f*t 
WJf**»<-t4*». rjy^^hS^16)fflj£5rAlG 

i -5 ftffifil»t£itT^ftv\ 
[0006] ioTDltt^GaNaWWft^fflV^^ 

[0007] *mili. JJattfflf*#*LT=S:S*ifet) 
[0008] 

n-ffiiki'—ryjx-vizm&iy?? Mgtswfi* 

t n y ? ^ h m^nKinmtiZISMtZ - i s . 

40 [0009] R^MIIi, «gE»«fleSU— f ^ ^ 
4. 

[0010] *«IB<0H* U^ffiJB!B£ LT 

[ooii] ( i ) wmwmu-vyj y*? 
x-hhzk. 

[0012] (2)3yf?WlnGaAINK 
ftSS)i*^ftl)wk. 
50 [0013] (3) MEay^^MJiA 1 GaNtG 



10/27/06, EAST Version: 2.1.0.14 



(3) 

3 

.Ik, 

[0014] ( 4 ) ffl£j^?^*m?&4H¥Mfl 
[0015] ( 5 ) 1ilCI6«?4ffifiSr«)£'f &#«JR1 

k. 

[0016] ( 6 ) |@jS«l?«l9i&«l£tl>#9IJRa 
OKJWi. 100 A (^-yj/^hn-A) iaTTA4i 
fc. 10 

[0017] *JWJfcJ:*itf. «8»5««ilcfiV^T3 
y?? Mi* A 1 GaNtGaNOlffla^fllJSkl-ii 

»GaN ^t^tt^NW**?*** £ k *«Tffik Sri . 
[0018] *fc*WWcJ:*itf, ISKiMffitfc&ft 
6 n y * ? h fi tfflS* «t •? S c k fc: J: o 

3y??hJfNfftTv^3^^U SSttlw* 

[00 19] 20 

[0020] ( « i vmtmm mut. *$mm i 

[002 1] CICOG a N3Mfc£*¥*{«i % ffH£tf5« 
&Bftl8l££2£ (MOCVDS) KiOKSSfU.. * 
tt&«mfcUT. MJ**>W*A (TMG) . h 
Wf/MyyW (TMI) , hU^>/1^7;US-»> 
A (TMA) . t'Xy^D^y^yl-^T^y^A, 30 

(C P 2Mg) fcjfl^fc. tfZfafttLZTy* 
—7 ( NH 3 ) . y7/(SiH4) Srffl^V df-v'JT 
#Xk LT**fcS«*fflV^. 

[00 2 2] ElKCiSVVCSy^Mll UAlGa 
NkGaNWjtffl&flSig&JflVtf:. .IcOk #iSttJIi±A 
m»JS£JkLT, Ptiill 2^(*tO^I 

(p^y^n) fcjtfpny?? MBfc±-fs«JE£ 

pgSO^U-Xffifitav/Jt UT4x.^tL&. 123 fc: 
fcwc, Hlcony^Mli 1 £ G a N k Uri§-£\ 40 
jB«?3V*?hH£fflVvfc^fcovvciSLfc. S3 

<^*i*^r^7»#* < . ffijgst&G a n«*u 

M 1 1 flW^k £ bX'pMis V-Xfflny/Jtfm.>bt 

[0023] ifeiBK^ny^^hSrfflv^fc. P rjy 
^hill#0. 5u mSKCafflWfc-C* S.GaN 
3MNif(clx— ftCtJV^ttiSttll 3* I nGaN(7)M 
QW ffit.'j&if'f Mil4£GaN,. 75 50 



#1132 0 0 0-1 01 142 
4 

•y MB1 5*A 1 GaNkUrSCH«H6*JBH4fc 
J: 9 feMMUWrtfcK*:. %tf?V9? VM 1 1 

*l4k^3m»W£&*. CWfcftSffiil 3 I nGa 

'Nojeffltartflaw^L. L£vMia*±#-fakv> 

dFa1SA { $>-i.. £ii*H4fc^-. GaNny^^hii 
1 lAW^IIk'vSttS 1 3«»IOTtitoffiRra<T# 

&mtf*imz%&. ny-9 9Ym \ lfcGaNfr' 
A 1 G a N k G a N it fc f * £ fc T'3 y * 

W^ffljS^A 1 G a NHfc:»h.4<0"C. 3 

£«8KF*H5tc*1-. 15IJ P 3^^ hit 
A 5 GaN0)Sa!: A 1 GaN/GaN^tS?cD^-(7)jff 
aiHR**UTV>4. p3y??Mll*>'GaNT^ 
A 1 GaN/GaN®|&^)%£tt 
p3y^^Mi l^<^fc0^rt < {£$t$*i&. iit 
Xftwizntthmm-zy*? hmi l^ffl^iitfc 

J: 0 1 3 OftM t JLft #LL# t . L £ V 

[0024] ^dT-tiny^^hSi lkLTftKAl 
GaNfcGaNOiBt&^fli&fcjSLfcA*, GaN/I£|& 
H-fA 1 *gj£<3Jl&& A 1 G a N «£«J| Lfctff6?fll 

js^y?? mi 1 1 ixa^fz^h^smmmx' 

sata** fc o . 

1 1 1 <o»JRfl:fc»»£$UW& . h- try o 

Klxl 0 2 »cm-3*T'3iit^b§^&£t^'ai 
U\ tfcMtSi i *3t*^J!«-|)«-«^ff{ilO-2 
0 0 Ak i 3 izm^XtflRi LV^A>\ A /4 nRM 

x'&fcLximmcr)yt*%Mff&3yi7?hmt-th<7) 

nffl)^2 0%COI nGaN&JSttJBk-r4*^fc{l«fi 
Att4 0 0 n mfcWT. «ISTfliaS:flldW**Ji<')ff 
S(i»10 0nm*<a*LV^Si:<rS. dcoHH(i|& 

[0025] *|gHBt*3(tS J: o izmffimwikni,- 
•?yj*-VI,Zti^X=iy?9 h®l 1 fcfitfrFflBti: 
■f £ i k t i 0 3 y ? hfl 1 1 cnmmitWz* 

it, v-ymmeMmRtfimiitih. Uhlzny 

9?vm \ i^<r>ftcr>mtLtffa®zi\xft&m<D%fflt 

m{m&±MlXL£^®tftiMZti&. 

[0026] *mmiz&^xitmw3i®^®mi 1 

*IBVVfe*», n - I n G a N£ J: OUBBWikllt- H 
Wft'kfio SBR (selectively buried ridge wavegui 
de) m^2izm, A 1 GaN/GaNj@tS^ffijf3 



10/27/06, EAST Version: 2.1.0.14 



(4) 



jtw n 3 v ? 7 v m\twt>x -rnx-h z . 

nizt ffmax'h h . ms.i±mz *> g a n , si, s 

iC. MgAl 2 04^i"t3iffl^gt'S>i.. 
[0028] 

? ? M * A 1 G a N t G a N OfifiHW J8ff 5 £ t 

lei D^y?^ hJlailKft#'*n[Hc& 9 . ifcn y? 



#532 0 0 0-1 0 1 142 
6 

m^ws:^] 

[0i ) mi(?>$mMB£&h&¥m{ffimi*-mm 

[02 ] m 1 <0lUSt^Slfc«fcl.fliJ<^i^ft:fil3t$'*t 

[03] pny??hfc P ny??MB<7)i' , J-Xffifii; 
£7) P 3 y ? ? h m&&8E&7fit? 7 7tW. 

[04] tt&m%mtm>imr . L^ffijthwa 

[05] ^y?9vmizihmmm^*n&yy 
yx-hh. 

11 ny^hJl 
1 2 pttffftll 
13 JSttJl 
1 4 fttf-f Kl 
15 fyv KH 



[01] 



[02] 



,12 PCS 



11Al6oN/OaN attf-x-?^ 



/AIGaN 
n-UaN ***** 



18P-AIG3N 95»K* 

,14 P-GaN rt-rt-'i 

n*ffl 




n-lnGaN , 



p— AIGaN 



n-AIGaN / - 



11 AIGaN/ GaN 



n-lnGaN 

. y P-GaN ^KI 
i /inGali-MQW Sftfl 





10/27/06, EAST Version: 2.1.0.14 



(5) 



#^2000-101 142 



[03] [05] 




(72)%PM y'H y F?-A(##) 5F041 AA08 CA05 CA14 CA40 CA65 

n&)\\mwmm&>bfa^wim& t* ca99cbo2ffi6 

^tt*S5Jf^M%-t>-^-rt 5F073 M09 AA21 AA71 AA74 AAS9 

BA06 CA07 CB02 CB04 CB05 
DA05 EA07 EA23 



10/27/06, EAST Version: 2.1.0.14 



JP, 2000-101 142, A [Representative drawing] 



Page 1 of 1 



Drawing selection 



AlGaN 
n-\GaN 




InGaN SttS 

13 

V 

n-GaN f '^ 
*W« 14 / 

n-AIGaNl5 



,12 p»* 



11AlGaN/GaN fctt^X/Wh 



AlGaN 



> p— AlGaN «9h*S 

► p-GaNriWg 




[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http% 10/28/06 



. JP,2000-101142,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of reducing the 
contact resistance in embedding mold laser diodes, such as IS (inner stripe) 
structure or SBR (selectively buried ridge waveguide) structure. 
[0002] 

[Description of the Prior Art] In recent years, gallium nitride system 
compound semiconductors, such as GaN, InGaN, AlGaN, and InAlGaN, 
attract attention as an ingredient of blue semiconductor laser. The 
luminescence device by these ingredients is expected as the light sources for 
high density information processing, such as an optical disk. 
[0003] However, especially in the GaN system compound semiconductor, the 
laser component was realized only with the structure where it does not excel 
in mass-production nature, such as electrode stripe geometry or ridge 
structure. Since the embedding mold laser component represented by the 
internal current constriction structure of excelling in mass-production nature 
had high contact resistance, it needed to thicken the GaN contact layer, it 
needed to reduce current density in the contact section (contact) with an 
electrode metal, and needed to reduce contact resistance. However, since a 
GaN contact layer was difficult to make p mold carrier high, it was difficult 
for series resistance to increase by thickening a contact layer, and to lower 
resistance of the whole component. Moreover, if a GaN contact layer is 
prepared thickly, since the refractive index of GaN is higher than the effective 
refractive index of a barrier layer, light will leakage-come to be easy in a GaN 
contact layer at the time of laser actuation. The present condition is that the 
optical confinement of a barrier layer worsens as a result, the result which a 
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threshold goes up is obtained, and only the component with a high threshold 
with "a high electrical potential difference is obtained in the embedding mold 
laser diode. 
[0004] 

[Problem(s) to be Solved by the Invention] It is necessary to narrow down a 
current in a current constriction layer, in order to reduce the contact resistance 
produced in the interface (contact) of an electrode metal and a semi-conductor 
layer, it is necessary to take the large thickness of the contact layer which 
exists between an electrode metal and a current constriction layer, and it is 
necessary to reduce the current density in the interface (contact) of an 
electrode metal and a semi-conductor layer in an embedding mold laser diode. 
The voltage drop in contact decreases by lowering current density. However, 
thickening a contact layer invites the increment in the resistance as bulk of a 
contact layer to coincidence. Especially in a gallium nitride system semi- 
conductor, it is difficult to make the carrier consistency of the p mold GaN 
high, and even if it decreases the contact resistance which thickens a contact 
layer and is produced in the interface of an electrode metal and a semi- 
conductor, the resistance in a contact layer goes up, and series resistance of 
the whole component has as a result the problem that it does not fall so much. 
[0005] Moreover, especially in a gallium nitride system semi-conductor, in 
order to use the SCH structure which set the MQW (quantum well) structure 
of InGaN, and a lightguide layer to GaN, and set the cladding layer to AlGaN 
for the barrier layer, if a contact layer is set to GaN, since the refractive index 
is higher than a cladding layer, the problem that light leaks to a contact layer 
will arise. For this reason, the optical confinement factor of a barrier layer 
InGaN decreases, and there is a problem that a threshold rises. In order to 
avoid this, it is effective to make thickness of a contact layer thin or to reduce 
the refractive index of a contact layer by setting the average presentation of a 
contact layer to AlGaN, but since it was conventionally indispensable to have 
used GaN of a thick film in an embedding mold laser diode, such a problem is 
not solved. 

[0006] Therefore, in the device using the present GaN system semi-conductor, 
operating voltage is large and it was difficult to realize the component which 
is high also as for a threshold, operates by the low threshold and low battery 
with which the practical use to a luminescence device etc. is presented, and 
has high-reliability. 

[0007] The place which this invention was made in consideration of the 
above-mentioned situation, and is made into the purpose is to offer the 
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compound semiconductor element which thin-film-izes the contact layer of 
embedding mold structure, reduces an electrical potential difference, reduces 
the leakage of the light to a contact layer to coincidence, and reduces a 
threshold. 
[0008] 

[Means for Solving the Problem] The main point of this invention is to reduce 
the leakage of the light to the reduction of contact resistance and the contact 
layer in an embedded structure laser diode. 

[0009] That is, this invention makes a superstructure the contact layer in a 
current constriction structure laser diode, and is characterized by attaining 
reduction of an electrical potential difference, and reduction of a threshold to 
coincidence. 

[0010] Here, the following are raised as a desirable operation gestalt of this 
invention. 

[001 1] (1) It is a current constriction structure laser diode component. 
[0012] (2) Consist of a thin film with which a contact layer consists of 
InGaAlN. 

[0013] (3) Said contact layer should consist of a superstructure of AlGaN 
from which the superstructure of AlGaN and GaN or a presentation differs. 
[0014] (4) each thin film layer which constitutes said superstructure ~ high 
impurity concentration ~ things — things. 

[0015] (5) The thickness of each thin film layer which constitutes said 
superstructure is whether a low resistive layer is thicker than a high resistive 
layer and an equal thing. 

[0016] (6) The thickness of each thin film layer which constitutes said 
superstructure should be below 100 A (angstrom). 
[0017] According to this invention, by making a contact layer into the 
superstructure of AlGaN and GaN in current constriction structure, thin film- 
ization of a contact layer is attained and it becomes possible to obtain the GaN 
system compound semiconductor element of low resistance. 
[0018] Moreover, according to this invention, when the contact layer in 
current constriction structure becomes thin sharply conventionally, the light 
which had leaked to the contact layer decreases and it becomes possible to 
obtain the compound semiconductor element which the optical confinement 
factor of a barrier layer goes up, and is oscillated with a low threshold. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of illustration 
of the detail of this invention explains. 
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[0020] (1st operation gestalt) Drawing 1 is the sectional view showing the 
component structure of the GaN system compound semiconductor concerning 
the 1st operation gestalt of this invention. 

[0021] This GaN system compound semiconductor is manufactured by metal- 
organic chemical vapor deposition (MOCVD law). As an organic metal 
ingredient, trimethylgallium (TMG), trimethylindium (TMI), 
trimethylaluminum (TMA), and bis(cyclopentadienyl) magnesium (Cp2Mg) 
were used. Moreover, hydrogen and nitrogen were used as carrier gas, using 
ammonia (NH3) and a silane (SiH4) as a gas raw material. 
[0022] In drawing 1 , the superstructure of AlGaN and GaN was used for the 
contact layer 1 1. If the electrical potential difference produced in the interface 
(p contact) and p contact layer of p electrode metal 12 and a semi-conductor is 
set to V, using a barrier layer inrush current consistency as J at this time, 
series resistance of the p section which doubled p contact layer with p contact 
will be given as V/J. In drawing 3 , when the contact layer 1 1 of drawing 1 
was set to GaN, the case where a superlattice contact layer was used was 
shown, the result of drawing 3 ~ the number of pairs of superlattice — many ~ 
low -- when a GaN layer [****] is thicker than AlGaN of high resistance, it 
is shown that p section series resistance V/J serves as min in the place where p 
contact layer 1 1 is thin. Therefore, it becomes possible by using superlattice 
contact to reduce the p section series resistance. 

[0023] Moreover, if superlattice contact is used,-izing of the p contact layer 1 1 
can be carried out [ thin film ] to 0.5um extent. In order to use the SCH 
structure which set the MQW (quantum well) structure of InGaN, and the 
lightguide layer 14 to GaN, and set the cladding layer 15 to AlGaN for the 
barrier layer 1 3 in GaN system semiconductor laser, if the contact layer 1 1 is 
set to GaN, since the refractive index is higher than a cladding layer 15, the 
problem that light leaks to the contact layer 1 1 will arise. For this reason, the 
optical confinement factor of barrier layer 13InGaN decreases, and there is a 
problem that a threshold rises. This is shown in drawing 4 . Optical 
confinement factor gamma of a barrier layer 13 falls, so that the GaN contact 
layer 1 1 is thick, and a threshold rises. Thin film-ization of the contact layer 
1 1 increases a barrier layer optical confinement factor from this, and threshold 
reduction is attained. Moreover, since the average presentation of the contact 
layer 1 1 sways to the AlGaN side by making the contact layer 1 1 into the 
superstructure of GaN to AlGaN, and GaN, the average refractive index of the 
contact layer 1 1 falls, and the leakage of light is reduced. This situation is 
shown in drawing 5 . Drawing 5 shows the near-field pattern in the case of 
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being the case where p contact layer is GaN, and AlGaN/GaN superlattice. In 
the case of AlGaN/GaN superlattice, as compared with the case where p 
contact layer 1 1 is GaN, the leakage of the light to p contact layer 1 1 is 
reduced. Therefore, by using the superlattice contact layer 1 1 in this invention, 
the optical confinement of a barrier layer 1 3 goes up, and a threshold is 
reduced. 

[0024] Although the superstructure of AlGaN and GaN was shown as a 
contact layer 1 1 especially here, effectiveness is also the same as when the 
superstructure which carried out the laminating of the AlGaN layer from 
which a GaN layer is not prepared but aluminum presentation differs is used 
as a contact layer 1 1 . Moreover, it is effective to change high impurity 
concentration, i.e., doping concentration, in the semantics of changing the 
resistance of each class, about each class which constitutes superlattice, and 
effectiveness is demonstrated to thin film-ization of the contact layer 1 1 . As 
for doping concentration, it is desirable to make it change suitably from 0 to 
lxl020cm-3. Moreover, although the thinner one like 10-200 A of the 
thickness of each class which forms a superstructure is desirable, it is also 
good to consider as the contact layer which forms at intervals of lambda/4n, 
and reflects the light of a barrier layer (however, n refractive index of a 
contact layer). For example, since wavelength lambda is 400nm when making 
InGaN of 20% of In presentations into a barrier layer, the thickness of each 
class which constitutes a superstructure turns into thickness with desirable 
about lOOnm. This spacing changes with oscillation wavelength. 
[0025] Thin film-ization of the contact layer 1 1 is attained by [ as / in this 
invention ] making the contact layer 1 1 into a superstructure in the laser diode 
of current constriction structure. Consequently, series resistance of the whole 
laser component is reduced and the operating voltage at the time of laser 
oscillation is reduced. Furthermore the leakage of the light to the contact layer 
1 1 is reduced, the optical confinement factor of a barrier layer goes up, and a 
threshold is reduced. 

[0026] Although internal current constriction structure drawing 1 was used in 
this example, even if it uses an AlGaN/GaN superstructure contact layer to 
SBR (selectively buried ridge waveguide) structure drawing 2 which performs 
transverse-mode control with a current constriction by n-InGaN, it cannot be 
overemphasized that the same effectiveness is expected. Moreover, although 
the example using a superstructure is given as an example to p contact layer 
1 1 here, even if it uses a superstructure to n contact layer 1 1, the completely 
same effectiveness as p contact layer is expectable by reduction of an 
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electrical potential difference, and improvement in a barrier layer optical 
confinement factor. Since lateral (horizontal to a substrate) electric resistance 
turns into low resistance especially as compared with a perpendicular 
direction, when n contact layer which applied the superstructure attaches an 
electrode to one substrate side, n contact layer of a superstructure is very 
effective. 

[0027] In addition, if it is a conductive substrate although p and n electrode 
are prepared in one side since silicon on sapphire was used in this example, it 
is p to the both sides of a substrate. It is possible to prepare an electrode and n 
electrode. A substrate can apply GaN, Si, SiC, MgAl 204, etc. to others. 
[0028] 

[Effect of the Invention] As explained in full detail above, in the GaN system 
compound semiconductor element of current constriction structure, by making 
a contact layer into the superstructure of AlGaN and GaN, thin film-ization of 
a contact layer was able to be attained, and the light to a contact layer could 
also reduce leakage sharply, and, according to this invention, as a result, the 
optical confinement factor of a barrier layer was able to be made higher than 
before. If a light emitting device is produced according to such effectiveness 
using this thin film, it will become possible to realize the gallium nitride 
system compound semiconductor element which operates by the low battery 
and is oscillated with a low threshold. 



[Translation done.] 
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